A computer code, COMFORT, has been developed at SLAC for on-line calculation of the strengths of magnetic eleements in an electron storage ring or transport beam line, subject to first order fitting constraints on the ring or beam line parameters. This code can also be used off-line as an interactive lattice or beam line design tool.
Introduction
COMFORT (Control Of Machine Functions, ORbits and Trajectories) is a computer modeling code for electron storage rings, linacs and beam transport systems which has been developed to be integrated into the control systems for PEP, SPEAR and SLC.
As part of a control system', COMFORT can be used on-line to compute the magnetic element strengths needed to achieve desired first order beam and lattice parameter values such as tunes, beta and eta functions and beam sigma and transfer matrix elements.
It can also be used to compute dipole corrector strengths which minimize orbit distortions and dispersion in storage rings, and to steer beams in insertions and transport systems. 
Computation of Twiss Parameters. COMFORT computes the Twiss parameters (3, , a, 7", tune, etc.) of the specified beam line in a single subroutine. The output of this routine is an array of Twiss parameter values evaluated at the beginning of the beam line and at the exit of each element.
We will discuss how these computations are made in the "Mathematical Structure" section of this paper.
Further
Computations Using Twiss Parameters.
Depending on which computation control flags have been set in the input dataset, COMFORT will use the Twiss parameter array to compute storage ring parameters, closed orbit and dispersion correction matrices', natural chromaticities7, synchrotron integrals8 and partition functions, and trajectory correction matrices for the system under study. The ready accessibility of the Twiss parameter array in COMFORT's main program simplifies the addition of customized computations. An addition can be made by writing a subroutine to perform the desired computations, calling it from the main program, and passing the Twiss parameter array to it.
Mathematical Structure
The prime function of COMFORT is the computation of the Twiss parameters of a given system; discussion of subsequent computations which are performed by COMFORT using these parameters is best left to the references cited above.
For machines with zero coupling between the horizontal and vertical planes COMFORT considers seperately the transfer of particle coordinates (x,x',dE/E) and (y,y',dE/E) through the system, where E is the energy of the central trajectory and dE is the particle energy deviation. 
The betatron tune shift Aiv is given by:
COMFORT allows three distinct types of beam line: insertion, cell and half cell.
The only difference in the way COMFORT treats the different types is how the values of the Twiss parameters at the beginning of the beam line are determined.
The insertion *type of beam line is used to model linac sections and beam transport systems; the user must provide the Twiss parameter values at the beginning of the beam line in the input dataset.
The cell type of beam line is used to model storage ring lattices which consist of one or more full superperiods.
Once the system transfer matrix S (Eq.
(5)) for a full superperiod has been computed, COMFORT
finds the values of the Twiss parameters (satisfying appropriate boundary conditions) at the beginning of the superperiod:
. (7) 1o = (S13(1-SZ2)+S23S12)/(2-SjI-S22)
The half cell type of beam line is used to model storage ring lattices which consist of one or more superperiods having mid-point symmetry. Step 1 parameters correction
The operator enters the desired ring and/or requests for orbit and dispersion via a touch panel.
Step 2 The Driver Routine, using utility programs which reside in the Solo Control Program (SCP), queries the database for the present strengths of the six quadrupole families, the injection energy, position monitor readings and status, corrector settings and status and other necessary system parameters.
Step 3 The Driver Routine loads the information gathered in Step 2 into a special file called an input vector file for COMFORT to pick up.
Step 4 The Driver Routine initiates the COMFORT subprocess. This is shown in Fig. 1 as a dotted line to illustrate that there is no direct communication between these routines; the Driver Routine simply schedules COMFORT for execution.
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Step 5 COMFORT reads a "skeleton" input dataset which contains the non- Step 6 The Driver Routine reads the output vector file and loads the values into the database via the SCP routines.
Displays for the Damping Rings are handled by a Display Routine which reads the Twiss parameter file created by COMFORT and formats the data for output to either a graphics display device or a graphics printer.
